Two identical direct repeats of a 1275 bp sequence, designated 151246, encompass the xyl genes, which determine the catabolism of toluene, m-and p-xylenes to central metabolites, on the TOL catabolic plasmid pW0.151246 has a terminal inverted repeat of 12 bp (5'GGGCACCTCGAA3') and contains a major open reading frame of 280 codons. This ORF shows significant homology with ORFs encoded by a number of bacterial insertion sequences from Bacteroides, Neisseria and Escherichia coli.
The 117 kbp T O L plasmid pWWO confers the ability to grow on the aromatic hydrocarbon toluene and some alkylsubstituted toluenes in host Psegdomonas pzrtida strains (Worse? & Williams, 1975; Kunz & Chapman, 1981) . The 38 catabolic structural genes are in two adjacent operons (xjlCMABN and xjlXYZLTEGFJQKIH), the expression of which is regulated by the products of two genes -qdR and xjlS: all the x y l genes are clustered on a region consisting of less than one-third of the plasmid ( Fig. 1 ; Assinder & Williams, 1990) . T w o types of rearrangements of the xjlgene cluster have been reported.
(a) Transposition. Two overlapping transposons, Tn4651 (56 kbp) and Tn465? (70 kbp) carry the xjl genes as their centr;il portion (Tsuda & Iino, 1987 , 1988 . Both are class I1 (Tn3-like) transposons which share tnpT, tnpS and res genes but have individual tnpR and t n p A genes and are bounded by terminal inverted repeats of 46 bp (Tn4651) and 38 bp (Tn465?) (Tsuda e t al., 1989) . Both transposons confcr the toluene' growth phenotype upon Pseudomoms hosts.
(b) Deletion. The xjlgenes can be lost from pWWO by spontaneous deletion (Bayley et al., 1977) forming a cryptic transmissible plasmid pWW0-8 (Downing e t al ., 1979) . The deletion is of a specific 39 kbp fragment and t Present address: Department of Microbiology, Sri Krishnadevaraya University, Anantpur-515003, Andhra Pradesh, India.
The GenBank accession numbers for the insertion sequences and their flanking DNA reported in this paper are L11585 and L11583, respectively.
occurs by recombination between two apparently homologous direct repeats originally estimated to be of about 1.4 kbp (Meulien e t al., 1981) . None of the transposon functions are lost from the plasmid in the deletion and the residual 17 kbp of Tn4651 present (i.e. 56-39 kbp) can still act as a cryptic transposon Tn4652 (Tsuda & Iino, 1987) .
Determination of the nucleotide sequences of the regions encompassing both direct repeats reveals they are identical repeats of 1275 bp ( Fig. 2) with perfect inverted terminal repeats of 12 bp of 5'GGGCACCTCGAA3' which are not homologous to the terminal repeats of either of the T O L transposons. Comparison of the 1275 bp nucleotide sequence and all potential reading frames with the nucleotide and inferred protein databases was performed using the BLAST server (National Center for Biotechnology Information, Bethesda, USA) (Altschul e t al., 1990 On: Thu, 10 Jan 2019 04:13:12 
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-r -i G l --a -aq-am-a-cy N l f r a -q -------a-i- Fig. 3 . Multiple alignment of similar ORFs translated from several insertion sequences using PILEUP. The consensus sequence derived by analysis of the alignment by PRETTY is shown below, with identical residues in upper case and similar residues in lower case. The ORFs derived from each IS element were: IS1246 (ORF1 translated from the complementary strand to base pairs 1006-164 of Fig. 2 (Kroger & Hobom, 1982;  accession no. 501735). The amino acid sequences of all the sites are overlined and underlined. The DNA carrying the two IS elements was obtained by cloning fragments Sad-G and Xhol-F (Fig. 1) in both orientations into pUC18 in its Sac1 and Sall sites respectively. The approximate locations of the direct repeats were inferred from the identical configuration of EcoRI-Pstl-Kpnl sites on the two fragments (Meulien et a/., 1981) . A series of appropriate nested deletions were generated from all four recombinant plasmids using exonuclease Ill and the sequences determined by dideoxy sequencing using the two pUC universal primers. The complete sequence of each IS, with its flanking DNA, was obtained from overlapping sequences on both strands.
OR€;\ were analysed using the GCG suite of programs running at the Daresbury Laboratory, UI< (Devereux ef al., 1984) . A pairwise alignment using the GAP program shovl,ed that IS1246 ORFl and a hypothetical protein coded by I S 1 186 and IS1 168 showed 42 % amino acid identity and an additional 17 % similarity. A multiple alignment for all four sequences was produced using the program PILEUP, from which a consensus protein sequence was I Ibtained using the default parameters of PRETTY. This shoLx.5 24 identical amino acid residues as well as many conservative replacements (Fig. 3) and the great similarity betn een I S 1246 and I S 1186 can clearly be seen as they share 112 identical amino acids in this alignment. The function of none of these putative gene products is knou n. A computer search using the PROSITE database for protein motifs (Bairoch, 1993; Devereux e t al., 1984) failed to identify recognizable features.
As a result of the above similarities we propose that the directly repeated TOL plasmid sequence be designated IS1216, although we have no direct evidence that it is actiLe as an insertion sequence.
The evidence suggests that IS1246 plays no role in the funcrtori of the two T O L transposons: there is no homology between its terminal repeats and those of the two TOL transposons, and the reciprocal recombination betneen its two directly repeated copies which leads to the loss of the 39 kbp xjl coding region, and therefore to loss o f one copy of IS1246, has no effect upon the transposability of either transposon. Presumably their prescnce is the fortuitous result of some other event in the past history of plasmid pWW0.
We have also sequenced 497 bp on the 5' side and 285 bp on the 3' end of the left-hand copy of IS1246 (Fig. 1) and 264 1)p on the 5' side and 221 bp on the 3' side of the righthand copy and within these flanking regions have located one end of the xjl genes. At bases 259-264 on the 3' side of the right-hand I S 1246 is the HpaII site at the beginning of the sequence identified as the upstream activator region for the .x--lCMABN operon (Inouye et al., 1984) : this site is 208 bp upstream of the start of transcription of the operon. At the other end of the region between the repe'its (i.e. 5' of the right-hand IS1246 we were unable to find any homology with published sequences around the AY/R gene, so this direct repeat lies more than 264 base\ from the xjl coding region. Restriction maps indicate that this distance is considerably larger, about 3 kbp (Fig. 1) .
